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Thesowetive 2 year experience with patirntr undergoing 
tint4ime surgery for mitral regwgitaticm with and without 
romoery artery diseare was reviewed. From January 19.88 
to Jammry 1990, 127 patients with pure mitral regurgita- 
tion undergoing first-Ibee eperetion were ~urgicalty 
Rented. No other valve lesion. no reneretien and na 
roegenital defrels were ineluded. The mean patient age was 
62 wars with 2646 of the stients >70 wars. Taentv-six 
p&t of the entire groip wes in funcfional cl& IV. 
Sevonty4ive patients rredvd mitral ralvc repair and 52 
underwent mitral valve replacwnent with a St. Jude or 
Henceek valve. In patients uodergeing mitral valve repair. 
there was P higher tecidew of there >70 years old and of 
ewemary ertay disease end in patim& undergoing mitret 
valve reptaeemeot there wes B higher ineidenre of func. 
uonel ClUIi IV. 
The operative mertelity rate WBS 2.31 (3 of I27 pa- 
UentsL No patient kOed to be dtntinud tiom nrdio- 
pulmonary bypass and all three deaths occurred tier 
mitral valre repl.wemeot, with ane from complications of 
chmnic renal f;rilurr and dialysis. There was no rignifirant 
di8erence in p&n& who either did 07 did not have a 
concomitant c&wy artery bypass graft aed there war no 
diiikence related to age or fuoetional class. Portoperative 
complications occurred in five patients in the v&e repair 
group. including murrent mitral rqwgitatiocl in two 
necessitating rwpemtian, and in three patients in the valve 
replacement group. 
The surgical treatment of mitral regurgitation, particularly in 
patients with concomitant coronary anery disease. has. in 
the past, heen associated with a relatively high hospital 
operative risk(M). With neweroperative techniques. better 
myocardial protection and increasing percentage of patients 
undergoing repair rather than replacement of the mitral 
valve, we believe that surgical therapy of mitral regurgitation 
regardless of degree of associated coronary artery disease is 
now a lower risk procedure. For the purpose of updating the 
current in-hospital risk of procedures for mitral regurgita- 
tion, we have surveyed our consecutive 2.year experience 
with patients undergoing first-time surgery for mitral regur- 
gitation with and without coronary artery disease. 
Methods 
Study patients. From January 1988 to January 1990, 127 
consecutive patients with pure mitral regurgirarion undergo- 
ing a first-time operation were surgically treated at the 
Brigham and Women’s Hospital. Excluded were patients 
who had raperation for mitral regurgitation. those who had 
mitral reg’xgitation treated in conjunction with any other 
cardiac valve lesion including sonic or tricuspid disease or 
congemtal defects or those who were in cardiogenic shock 
frum an acute myocardial infarction. Except for these con- 
ditions. no patient was excluded. The diagnosi.. of mitral 
regurgitauon was made by echocardiogram or cardiac catb- 
eterization. or bath, using standard techniques. Coronary 
angiugraphy was done in all patxnts >40 years old or with a 
chest pain syndrome. 
Table I s/rows the demographic onolysi.r of the overoll 
qoup of p&m divided into those that received mitral 
valw replacement and lhose that received mitral valve 
repar. The mean age was 62. with 26% of patients >70 years 
old: 26% of the entire group was in functional class IV. Table 
2 divides the patient groups into etiologic classes: the most 
comnwn lesion was myxomatous degeneration, the least 
comnwn endocarditis. All patients had fixed severe mitral 
regurgitation; no patient was included who bad transient, 
ischemic regurgitation. Table 3 summarizes the pertinent 
hemodynamic and angiographic data. Concomitant coronary 
artery disease was found in 39 patients (31%) with 33 having 
multiple vessel disease. 
from direct left atria1 pressure tracings and transesaphageal 
Doppler echocardiography. Myocardial preservation was 
carried out with hyperkalemic (30 MEQ/L) cold crystalloid 
cardioplegia with local endocordiol and epicordiol hypother- 
mia, as well as moderate systemic hypothermia. No iced 
slush was used. 
Patients with coronary disease underwent complete re- 
vascularization: the distal anastomosis was aelformed first 
and most grafts’were gently flushed with 30 Al of cardiople- 
pia after each anastomosis was completed. A pulmonary 
artery catheter was placed for the measurement of pulmo- 
nary pressure and cardiac output postoperatively, as well as 
a direct left atrial pressure line to evaluate pulmonary and 
systemic vascular resistance. Postoperative care included 
balancing of right-sided and left-sided filling pressures, ag- 
gressive volume replament and diuresis and early endo- 
tracheal tube extubation. 
Of the entire group, 75 patients (60%) underwent mitral 
valve repair and 52 (413%) underwent mitral valve replace- 
ment with the St. Jude valve (n = 32) or Hancock porcine 
valve (n = 20). In the group undergoing mitral valve repair 
there was a slightly higher incidence of patients >70 years 
old and a higher incidence of patients undergoing conwmi- 
tant coronary bypass (27 of 75 [36%1 versus 12 of 52 [23%]); 
in the replacement group there was a higher incidence of 
functional class IV patients. 
Oporstive techniques. These have been reported previ- 
ously (4-10). For valve replacement he posterior ppiliary 
muscle and chordae tendineae at least are preserved. The 
presence of moderate to severe calcification resulted in valve 
replacement and valve repair was carried out for every 
etiology of mitral valve disease including myxomatous de- 
generation, rheumatic, ischemic and endocardhis as long as 
adequate noncalcified leaflet tissue, rspecially of the anterior 
leaflet, was available. Techniques for va ve repair were 
leaflet resection, chordoplasty, chordal transfer and ring 
attnuloplasty (S-10). Residual regurgitation vas evaluated 
before release of the aortic clamp by volume infusion into 
the left ventricle and after cardiopulmonary bypas: surgery 
Results 
Operative mortality flable4). In the series of 127 patients 
there was atotal ofthree hospital deaths (operative mortality 
of 2.3%). No patient failed to be discontinued from cardio- 
pulmonary byp.33. All three deaths occurred after mitral 
valve replacement and there were no deaths in the 75 
patients undergoing mitral valve repair. Of the 39 patients 
that underwent coronary bypass grafting there was one 
operative death (2.5%) compared with two deaths (2.3%) for 
those who did not have c&omitant coronary bypass SW 
gay. The operative mortality for those with mitral valve 
repair plus coronary artery bypass was zero. 
The operative mortallly was due to low cardiac output 
syndrome in one 80 year old patient an acute myaardial 
infarction in one 55 year old patient and compIications of 
chronic renrd failure in a 38 year old patient on long-term 
dialysis. There was no correlation of hospital mortality with 
age; of the 33 patients >70 years old. there was one death (3%) 
compared with two (2%) in the 94 patients ~70 years old. 
Postoperrdiw complications (Table 5). These occurred in 
five patients in the repair group and three in the valve 
replacement group. In the repair group, two patients had 
residual mitral regurgitation ecessitating reoperation within 
2 months, two had mediastinal bleeding requiring reopera. 
tion and one had a transient stroke. In the replacement group 
’ two patients had additional surgery for mediastinal bleeding 
and one developed endocarditis but was treated successfully 
with antibiotics alone. Intensive care unit days, as well as 
the length of stay. were generally shorter in the mitral valve 
repair group. 
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Discussion 
The safety of surgery for mitral regurgitation with or 
without coronary disease has improved markedly in the 
modem era al cardiac surgery. Certainly. a decade ago rhe 
combined operation of mitral valve replacement. especially 
with coronary bypass surgery. was a higher risk procedure in 
many institutions including our own (l-3). There has been a 
gradual realieation that great importance must be given to 
the preservation of as much as possible of the mirral anulus 
and chordal structures with particular attention to myoc~r- 
dial protection including the installation of cardtopl@.ta 
through coronary bypass Erafts after completion of anasto- 
moses. This concept of anulus-chordal continuity was first 
suggested by Lillehei et al. (II) bur never substantiated 
because ofthe laboratory and clinical evaluation techniques 
available in the 60’s and 70’s (12.13). It was only after the 
development of two-dimensional echocardiography and ex- 
pximentd crystal ultrasonography that clinical and labora- 
tory confirmation of this important concept was established 
(14-17). 
T&k 4. Oeerative Mortalitv in 117 Patients 
Valve repair VERUS valve replacement. Though the num- 
bers are rr$tively small and the clinical profile of our two 
surgical groups is not perfectly matched. the valve repair 
group did better in terms of operative mortality than the 
patients undergoing valve replacement even with the prer- 
ervation of at least some part of the chordal attachment. a 
concept we have repotted before (5). In our patients under- 
gcmg valve repair for mitral regurgitation. there was a higher 
incidence of patients >70 years old and those wth coronary 
disease compared with those who underwent valve replace- 
ment. The replacement group, however. had a higher num- 
ber of patients in functional class IV. Both groups had 
similar hemodynamic function including pulmonary artery 
pressure and left ventricular ejection fraction. In our apin- 
ion. this is related to the total preservation of the intact valve 
chordal papillary muscle-annular continuity that appears to 
be increasingly important in the preservation of left ventric- 
ular function after mitral valve surgery. Our total series of 
primary mitral valve repair for mitral regurgitation now 
includes approximately 200 patients operated on since 1984. 
with an overall mortality rate of <3%; in the present series of 
73 patients there were no deaths. 
For many years it was thought that patients with mitral 
regurgitation did poorly postoperatively because of the acuie 
increase in systolic wall stress prompted by the abrupt 
closure of the “pop-off’ valve 1~ the left atrium, first 
suggested by Kirklin (IS). Although an increase in left 
ventricular wall stress does occur to a certain w.terat. the 
main reason &ems failed after mifral renunitation surgw 
in that era v& loss of papillary muscle-annular continuity 
and the natural ovoid shape of the left ventricle. With the 
increasing number of mitral valve repairs for regurSitation or 
mitral valve replacement, preservation of annularxhordal 
structures and left ventricular shape and thus IcR ventricular 
dynamics allows for optimal confiSuration and function 
p&toperativcly. This alleviates the chronic low cardiac 
output commonly seen after mitral valve surgery in previous 
years when the chordal attachments, as well as the tips of the 
papillary muscles. were often removed in the course of a 
Starr-Edwards valve replacement (IS) or other mechanical 
valve substitutes. 
The &logic diagnoses in the patients operated on in this 
series are fairly representative of most American centers. 
There is a large percentage of myxomatous degenerated 
valves, fewer valves due to rheumatic or ischcmic hart 
disease. In most instances repair has been possible it, valve 
endocuditis, a nwst desirable scenario obviating prosthetic 
material in a septic field. 
Sugical implications. Although the decision for the timing 
of mitral valve sugwy is still a very complex one based on a 
combination of clinical, hemodynamic and noninvasive datain 
an individual patient. it is clear that, if surgery is recom- 
mended, the tiskofsurgety, whetherit be valve replacement or 
repair with or wilhout coronary disease. has considerably 
decreed in the pas, years. Furthermore, intermediate term 
drda in this country suggest hat survival improves da com- 
petent mitral valve repair or when papiuary muscle-artt,lur 
structures are preserved after replacement, presumably due to 
amuchlowerincidenceofchmnicloweardiac~~,utwt~3.19-21~ 
and attendant sequelae such as thmmbwrnbulis~ (5,id). Wit6 
B decreasing risk of surgery, one might give consideration to 
refenal of patients earlier in their course before onset of 
chronic atrial fibrillation known to be a poor prognostic sign 
(22,23) before severe pathologic changes occur in the valve 
requiring replacement or before development of chronic myc- 
pathic changes from chronic ventticular volume overload lead- 
ing to a shortened life span regardless of the competency ofthe 
valve (24). Further early and late follow-up of larger numbers 
of patients will, of cwme, be imporkmt ,o solidify these 
conclusions, as will the long-term results of valve repair and 
replacement for mitral regurgitation. 
